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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain output more than 
that required by a user by correcting/ learning an 
emotion generation algorithm and/or an operation 
deciding algorithm with the reaction of the user based 
on the operating result of an object to be controlled on 
which artificial emotion is reflected as evaluation 
reference. 

SOLUTION: A behavior deciding means 40 judges how 
the artificial emotion of a robot 1 is recognized from 
the reaction of the user, which is caused by the 
behavior of the robot itself, based on information 
obtained from an intention/emotion recognition part 31. 
The operation deciding algorithm in the behavior 
deciding means 40 is evaluated based on a difference 
between the artificial emotion of the robot, which the 
user recognizes, and the actual artificial emotion of 
the robot 1. Thus, the robot 1 corrects and learns the 
intention/recognition algorithm, the emotion generation 
algorithm and the operation deciding algorithm based on 
the reaction of the user owing to the motion of the 
robot itself. Then, self artificial emotion and emotion 
expression are established while being communicated 



with the user 
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©^fig^ff o:it^mit-n gi*Ji 8 tc IB® ©fii w;^ 

[0 0 0 1] 
[0 0 0 2] 

^^^S:$iJfp-rs$iJfiP:tr?4{±®'<<'^4)©*sfe5o c:©lio 

- h'j'^y^\^x m^mtitmu mLf^mi^^M-^^^xm 

7'f-hV^;;^bTMIE<£ffoiIilt:it)s ffiWM^© 

tBbfca^ifiii±> s^^wtM^f^^Mffl-rsffiffl*© 

i^>® J:^ t®ji©©P^T-/£$gH©filffl#36srSS-rs ^ 
[0 0 0 3] 

^T-{±, smM\zm^tzmti^m^ztmmti.x\,^^ 

tzisb. mnt. Su#®ia^:5^®i^{3ffiffl«*sBtifii 
^iSg^A:t»^S^^^ a^faoA^!£MoTb*-5i:$-iJ 

?aiw^i±^^Ko B^f fB© s mm^nx b s v^s jig 
As^bs, mnt. mm^ifimwmtLx:^T^>(DU 

tii;']&^T^ J;acffi|JfP^nTl^fei:bT*)^ i^m^t^u 

K$:S!{^ifi<]K:IEfii^c:ffilibT^ e:S'®5RtoTV^S?agSr 

^^#{±ai5'3 >A^t,©aj;ti$:S{fr«Oi*T g^©aS^ 
b fcSif AS g :9-AS5^^ t S)<S)T V ^ S rSffi JiM*: 5 1 C 

mM§^a«&iS:^bi£•r:Ii:As#v^o Sfcs ^#©ia^ 
:)??£®J:ot^fea^fB^I5^bT4o<Jl-&v W^t^ 

}$oXV^?)*:46^ ±T©{^ffl«*?SS^Hi-Stti*^&^K) 

la^-r s it^ajmx ^ s v ^ a eisas^o t i ^ s o 

±13 bfc J; 0 {I^^e*©$^JfflJ:^&T•ii^ a^ifStreo fetts 
:;/3^ff SCii:MI'JhU ^®g*f{aS:<5effl#@a'Asi8:^ 
T5A\ XJ±^feia^bT*<fci6s ft«^^©lii±lii 
^ SSiE^iiJ-r* t bfeffiKi^t 5 A^ ^©tti:t» AS'i:> 
■r b 4)^ffl#AS*^ tl^&T V > bt I ^ S h 

liPSe.;feV^i:l^dPpgffiASfet)> ^fe^ SffS^ffl^ASjttg 
fg^^ttbTV^3^^l^{^ffl#®i^El • !#tStT'S#li;bfefctS 
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[0 0 0 4] 

$iJ®W^H*©^{feli5tSS:4fi!(ibs 'i>55:< i:fettlBB^)l 
>; XAt J; I?. milBMte^gSt»tar3^^-^:f|iOTm©■W■^ 

^^^-r-5i;«{c. Btii3m<iasA^spj«ibfc»*fft® 

ll>^lS:StJ;2){5effl#OSJSs4fFffiaiPi:bTs BulB^ 
[0 0 0 5] 

TI»B^bTV^<o 
[0 0 0 6] (ai j-Jn^-lr— i'3>>'t— h:^— 0:!j^'V b 

omniS) Hi 1 «is *^0^l3^?,$ijm^*®ffl bfea = 

^ttta-c5v^t:SE,©^M^tS<£4fi£bs ^oA»©SI;<^ 
^|gl3j:t3miiB^iL)(^?&a^-rSi:it{3. gB©!®ffi 

oT®:i bfciijfm fieffl%ciEb<aMs ^it^nfc 
is^-^mm bs :£BS,-r^ ^tMM!®m:5t>«^ti * 

[0 0 0 7] (^p«;6^lt^;tJ¥®^;ol^■t ) a n 
{is ^Sitwt^^p^® i;bT©ccD:*^^2s mnm^ 

^P^I£tbT©SE-b>1t4Sl>*ffitg-b>t'-6s Z^y^l^ 

:tfi<j«^*p^lStbT®x'^^^8%{Bx.s ::n?>*P^Wt^ 

^P^K2, 4,6. 8J;J;^Ts ^ffl#©tt^ (^s a 



h l®gS^fB©]IB{-SffiJ*^4:frbTffi^©:^I^t[pl{j- 
SJS^'fb#tS*SbTW^©#S4i® («?iJ;t{is AF^^ib 

m -t^s taa^iboiiaii^dismti «?ij;tiis ap^ 

5o B(iiB^E-b>-b-4{is D4^<;; h 1 ©Sug|5©T;?tlS: 

^-tr 6 {±s P^n^y M ©«H{^ii^&€l-^'!?©P^ 
m*m^li£l 0 cmfIKi:;&:SJ:ot^^^nfe4'0© 

pmfijg-fe >-y- 6 F L (mtE) . 6yr (m^) . 6 r 

L s ^bZ>'6RR (^S) A»e>fi£!3s =&-fe>t»-0 

ON, OFFSI>-ONBfP^, OFFa#F^tM-rsti$B& 
$iJiiP^S2 0{::flt!|&-rSo ^^{r, lulBv-i'^Slis p 

i©saa5®ffl!iHi3i&{t?>ns p ^ i©jsiiaT- 
^bs^^^fti^bTs ^ijfp^«2 ot«*&-rso 
[0 0 0 8] (iJ<^^^g^rov^T) Sfcs Pd^-yhi 
lis g^©st»-^!^^mfS&a?>i-sfe»©7^-Yxxv 

1 Os S»^i!S^^X{iS!J^^^©^*=S:tB±»-r?)/w 
toOXt:-* 1 2s j5tfP3^^^5' h 1 gS'ASlllilHlSfcto 

»)s eBO^tel^ttS:«S,b55:4s?)s 'i:>Stf5bTMffl 

[0 0 0 9] ($OT^B 2 0 JilB bfc i -5 

fllfig^ nfc P 'V M {is F«3M$ nfc$iJ9|I^B 2 0 X\ 
^^PliWt^P^IS 2 , 4, 6, 8iP5)f#e>n2){£ffl#© 

^m'^mmm^c mr s tws^^uffl br g ^(Dmumm 
®^s ffiffl«®sciii • !®«®im Rv^mi'^'^emM 

1 Os Xtf-* 1 2s SVM&^Bl 4® 

ab^^S^^bts fieffl#®«ia{-tie-3fei^Mfi£i!;f'^-^ 
^ti*:l?fe®$fe bfclWf l!)f-^^©aa«i:ffij<^S:S- ■r.. 
Sfes PP}^>;'M{is S e.©Kf^l3®ai'5ffiffl#©S 

js&^£*pi:e<3{c*MPbTs ^fi£^nfcMM^i5t»®jSiE-^i!) 
{^©aiE©if ^ass^T</\ ifffi^ss:^^ bji^b bTv^ < 

[0010] mnmm. 2 0 ©Rf^^stj^t^fiX) j-^itici^ij 
psa2 o©fllss;^3ov^•rs ^e>^:ft^*:W{;iil3SbTl^ 

<c 0 3 lis $HJ{a^B2 0©mltSXP-;^^EIS;^^bTV^ 
i>o$OT^tt2 0{is HulB#^Pmfl<3t^P^IS2. 4, 
6, 8©tS?fi{3iax.Ts 'iJSi^iSb't^^^y h9-^^© 
^l^asffifRiSgom^BSrA^tll-S. $WS2 0{is atf 
ti^aigP2 Is V:L7.^^m^n>2 2s >5:T- • fcf::^t^i±S 

as 2 3 s ^^tili±l^^B 2 4 s z^vjiia^^^ttssB 2 5 

Xs Cltl5)#t^ttig|52 1~2 5fs Mffl#Ott!l-^M12 

^ii{3K-rsmfs^^^aii-i). R{*fl<3{;{is ati^ti±sa5 

2 i;5U^i^x;^5^-\'t^tl:ig|5 2 2lis C CD:^j^ 5 2*^6) 
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A^flti-cfeSil^aU -tr>-y-6RL {^&) St>'6RR 

U -fe^iteFL (flut) St>*6RL®^RinA>*5 0N«c 
e./5!l!{4S*5:fe't' 5 b^ -fe 6 F R (fiufe) Zfc 

V6RR (^a) CD<qin*»*soN:fe^MtegA^ft-feS 

tjiX'ibtitzii&m-rh (Ei4#H^> *Eif±ffiffl#cc<t2, 

D^^> b 10i^T•;^i:»«^£S•fe>■y■i:©il<^$:?^■rEI 

T-feSo ) o ^tz. mmmx'ionmtiiX'it. '^mmsm 

-feVttCDONB^P^SVO F FB#P^t»■cSl^•r^ 

ASOFF?£i||itbTl^i.P^t^ ^^mt®V^-[Hl® ONB# 
^ nfci®^}:: iiiS t) b fc ifitiX v ^ S i: l^-i^f 

^mm.mxitM.wm^m.m^tix\^tii^^ 

cpD^^';; b l^®M^^**MSbv^*^|A\ XtifefcA^tL 
TV^2)il^{::{±^O^^^S:^l^^±SbT^)J:V^o «^t^tH 

bs aatc^i&^,ii*®icj;t)^^t«$s®^a> BPt.^ 
fz=S(Dm^imm.^^noo ^e>iis isiiasist^i±5§i5 2 5 

T-iis ^E-lr>-y-4i^e.®A::'jtSfRta-:3l^TJlljacDP¥ 
[0011] (^lll?,iS6ei5t:oV^T) ffl^^S 2 0 tt^ 

Bui3#^tttsgi5 2 1 ~2 5oi^tts^^tffi^vNt> «ia • 



[0012] (icEi • mmmM^) mim 

;bb> ^nhxts\mi\z.&-^\,\xmm^cDmm ' mn^ 
^tim.h bTffs cfci^t- 1 5-i-5;HHiES*ii^A»^ 

®^»®^^« (fi^■fe^ b^^^^ M 

2 U i;x:;^5^^^tttia5 2 2 s 3XF'^^mi^2Zti^^ 

r^nj r^nj m) ^^^'Hbm-otf^^^x^x^^. ffiffl 
#ffl^^^:au^$f^^^ • Jitwr at»fSi:H^llB«HO(*l^^- 
Mm ' m^u^u 3 1 xmm-^ntz^m^o^m • ^tf 
icp-rs+f^giis ^i)i^m^^si5 3 2^c:fel^T{±^ mx 

ns fTi!i*^^ie4 o{c*5i^TJ±s {^^#©^121 
• mm\^n-^tz^n.mmi\'^-^^^irfzi^><Dmm.h b 

ge,®ffii)t-®Hbtffiffl#®siiSi3p-rs 
tsfShbT^ffl^ns ^e>t. sfi^^ • !is;?:§gi5 3 5 

#®^^7!)^?)P5K'V hi e>OfTll)lijgHbfcMffl#®S 
l^i^rSMU z:®SlSA^?>s I¥.fibfeffiffl#®^l21 • ^ 

mi:ii^oMffl#©*Ei -^to-rn^&rpffiu ^® 

J:^tffifig,^ntfSo 5ff^b<tt> ±SBb 

fe^tt®^s«•?>^EOl*l^li^ ^^^) 
suf^i^ia®!*)^ ( '"jttij rjhsnj ^) s^o*^® 
i/^ji/CM^ibbTl^afSidli^fiS.^mf So c® 
tfieffl#®«0 • ^tf *ilDl^bbTl?,li-rs*i^li 

ti. D3j^'>' h®fTi)tigiabfeiseffl#®sj;E;i'a-^<B!i 
l^Ti^ffl^^bbfc^^;^T*^$tl^#?)o :^i*6f]t::tt> 
h 1*5, {£ffl#® r^nj i:8oTi''SiSfffl*t«^®+« 
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[0013] irnxmn^mm mumm±^^ 3 2 

ii> a7tf>v h l^D}$0'<&^+fS:^o*®!iHfOSi1t^' 
ti^7^;i/ (w-n. mm. ^m. m\^^. is?3. s 

©0#^ t j^; bt Buisa* 7 ^t«* t'^v*' ^>31iRWl-^M 
2 3*^?>^#^^^Si!^fli^&. ai^bTi»-ee>nsi: r-ft 

:9-lts • fzrz^isktii^2 3(Dlhti\zM\^xm:^7 ^ 
»^ ?SD^ ?£bi^*^) SfyD^TfeV'^T'^mbTV^So 
•^5i;D4^<y M©^^LX!S^ffiH:^^i^-^J:t)^ Sfes ■fnllll 
tr. ■fpJS4,boi:W^^ottS^;M^^tti±5St)^«e 
(3MjebfeM)i^t»A^^fife-e&^, ±l3bfc5;T- • Tzfz 

tti^ttigp 2 3 <Dmtim^tmm'^y^^^t(Dnsi:''nmzi}u 

^ij;il£> »!Rt•;^A5«fi^^©MJ^{3A■:>TV^ 
Xi)mm^tii^2 l^^Pim^^2 3t^ibmibtl^^ 

\^htz\nj:<DX'mmmj^mxmmmmx'ittj: < ^^p^^^ 

«oJ:3{I1-5^. ■fl!l©tttB¥IS2 1, 2 2. 2 3*^e. 

©<£ffl«©^^!itM-rsti$i^^ffl«©iti§i • ^tf 



m^^^3 2izm^mxmn(o^^^s m^it. 
mM\.rzmm(D^m m\ ^^m) ^xtitu & 

ti e> A*i h tti:'3 © Mi^ 'fe - ^ - ^ ;Hb1K«H «>^§ 

ffiffl#©!K^^^M■rs§s*^tff^7^>'^©fi^^^w 

n (n=l~6) $:tU;b-r5J;ot:ffifiSiU 

^ x;l/©a^^^^tar3l^T^ife7t;■7 >v T^ISFC J; OSi^lW^C 

^itt!^t«^fi£gi5 3 2 ^^^mmmmtti^^y-i7Xi^ 
^{.fzm^. mimn^^3 2it. mm • mnmm^ 

SH1'Sffiffl#©Sf5?:^.iSsb, c©ffi^#©SJ&*^e> 

^^^tirzmkmm(DmiE^mmu ^mhtzmpxmm 
As^f ^©p#©i^^#©t^^-^ffiffl#© 

ti. A:^ftflii;m*tSfai:©P«^*ilIEU i«IE^S?£ 

!^§i-i>j:ot«j5S,^nf#5. iifsb<ii^ ziCDmum 

IS^fiESi 3 2 T- fi^ ±IB b tzm^ 7 ^tt ^ t^^I^©^'^ © 

ob^;i't:ii:9"fbb-r^li©fi-&v> (ip-^s ^^mz^m 

^'pi^^mm) ^x^/uizmmm^^^-t^^^ttn- 

§ . ^ ©S -^{3 i±^ Sf^l^ti^fiKSP 3 2 i±ffl^<b b b 

Tv^ < ^oizmit^nm^o ^^^ntzmum^izmr 

01C43V^T^ ^t»l!J^^4^Tofcfe©ffl^E^;bT^ 
»ipt*?Bfc bt , ^ e> Si0 • ^i^,iigI5 3 1 ifi 

m^BiibT^ffl^nso 

[0014] (lS2^«IBmgl5SV^» aItl^Ji^.tiSI5 

i'ov>T) )^2wiBtia5 3 4{i, miawm.^u2s 

Siiia^Wl- Ht- S m f RSr AiJ bt «^ l-IBtl bT V ^ 
^li;qItg^Jl6l?»3 3ii. iSlia^^MttS^ 
2 5StJ^)iaSlSI31tei5 3 4A^e5©+PRf3S-:5UTD:iJ^ 

b itmW'Zi^mx^^mw.^wMt^o wM^ntz 
^i)qjtiMJitH-rstifa{±fTiij5*^¥iS4 0 \z^t}-^ 

[0 0 15] • B^'^m n3i. ■ m^'^u^ b 
\±. iiia ■ ^t»EiigP3 1 T-i?.ii^^s^ffl%©Mi2i • 

e.^ffl%©»^^iii^*MbT^§t-?ii:^±ti. ^©m 
m.^. M.m'mm-^mm.t^tz^(Dmm.<D—ohhxm 
m -mnmmii wzi^^tj-t^c ^tz. ^kdh!-^ -m^ 

[0016] (tiiRt!Sj^^v tf fRia1ta5^ Rmnm.m.^ 
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[0 0 17] Cnm^^^^i^-o\,^-C) ±IBbfc<fcot 
^ < ^ 5 J; d B^^tB^Tt&SJ Ax^ptgcffilE • 

t::{g$fe)iies:ia^-r s c <t !3 ?**-r 5 . ^ 

i;^&3iot:«tlbfts Mffl^*^ ""^nj i:^^b 
-f;^>^U'r 1 0{3^?vb^e4se>IKK;^«i 4T'Bu^3i-^ 

Hte^^^m-'Sis {cf7i!)b^ti^&«:K-r*tt<^-^s 

1 0 ta^b^A^^IEKi^Sl 4T'X-t5ie<-t 

^jibTi^<s!3*aK-ri>a!if'^^v a^^jt^tt:^* 
#bfci!)f'^*5*x.e.nso ^e>t> ^m^^^^mif^hh 

Ti±, PfBi^S:jg(t?):ii::S:S6<]i:bfcBllft*5^^5)n 
tf. *fc> «tJi^©a-&of#flHlil;f^i:bT{±> SW^d;< 

^n. {^ffl#omtsbfe^f®J&^^be^AS5s^^:v^ 
set ^a^it- ^ 5 ct o :&@$t)istiiASf^j? e.n. ? e. 



4 Oi±, D7f;<;; hASjitRbfeiJ^^OrtStMbfcfi/jf^^ 

^T^J;^t:> X'f;^7•n'l0^ ;^t:-;(j i 23itMEl!) 
^Sl 4*-f^ii!j$-&l). Sf*et)Cils T^-f ;^:7'L/'f 1 0 

op|3A»c5s ^m^o^mxmm^Z'^ritz^mti.mmmisi 
M^^MH^fiicb-ttts^-rso m.wmm.1 

T% fTl!j?*^¥ie4 0*s^tSt!jf^SjltRbfc^-^©iJ<^ 

e4 0J±^ »*7^mt7^;i'®&^v^>'i' (5?^b<{i# 

©SflK^^fe^gbTfetis ^^Jiii^ ^fla«A5j£g§-fe> 
1^•6<£boi:ftlI^fe^S©ttft8S:iMI^#bfei^lR^ ^fX® 

r^^fJj ©Rm*a*b55:*s^^ IBiij^B 1 4 Srfilffl* 
©^A>e)5SnSJ:ot>'^';'^{'^-fr^ {£ffl#©^*^^®ftL 
fc^ff±^^So Sfc, ^M^tSA^ r^Sj ©®^li 
tt, r^^Mj ©aW^T^-f 1 o^::S^"^b^£*s 

SBM^Bl 4 4Hti^3t^[H]te^^ffli!^^t)-a-T{tl!j 

[0018] (^Tl!;^S¥^:S^-*3^ts^g^;■ov^T) ± 
13 bfe=ff ttift^^is 4 0 tt. icE • mmmmu 3 1 e> 

{gffl#©SJiS*^^Mffi#ASD4^<;; b icDmu^m^i^o^ 
ctoK:iSaii!bTV^5A>4iiaJKlrU ffiffl#A«bfcD^ 
h©|l^©m^i:©F^®-r 
nicar^v^T^ ^T^iJ^^g|5 4 Ot:jo(tSttf'^?*^T;i'::? 
UXA©fffffi?£fTa. SuI3■rnis±<^cv^:©^^::^i^ =ff 
ffil;^^^4 Ottm!^4aai-S©l3aM^tllJ<^4i* 

^ bTi^s fcif fflii^tiffljft?*^T;i/rf 'J XA{±^©t)t^ 
r^a^M J ti b -C V ^ 5 «-&© i 3 C ^^©MiMtS i: 

ffi^n> -e©m^&jR<i-j:^t. ^Tai;?*^^is4 0© 

W^?^^T;u=f U X A ti^lt 5^<LXiiitS i:ffi!?ft i:©5ll^ 

j*^7;ua"';XAAS rg.ycj ^^-r'jVhfflWti:©!!^ 

5 iJj® i -5 1 ^ b T o ;t ® V 
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1. rgufu^;n (/i>b5SbV>) -»^MT-;^t)[ElSj 

2. f:^VF]y^)\y2 (iibl^) -*^V'>3&Ase>35^"t'!iS 

^M-C!iS<l:d{i*t)lH]Sj 

1. rgytb'^;!/! outbid) ->IIMt-^ bin 

2'. rgt>'U'<;i/2 (Jibv^) -»^^f8isidc^ 

3' . rgt(c^^;i/3 (:;'^;^^ibV^) : ^V^7S:*s^>^i| 
±iB bfc J; a {rS!jf'^?^7';u=f U XAC^it SMitt^tf 

bTV><o 

[0019] immm^m) ±13 bfe j: o izfitBg^nfe 
d;ii>^ Mii. D7j^«> he^cfTHjtySH-rsMffl*® 

b^^L/TV^<<toK:ffifiK^nTV^?>OT^ {Sffll^l*^ 

[0 0 2 0] {yB-mmm) m 9 fs^ :i^%mim^mm 

^gl 2 0OMl»S7'D<vi7|lT-$>?)« Cioa-^. 
e>OtilWfifS{3a'^l^Tfi;ffl#®XD y YM-mizmt 



[0 0 2 1 ] • mmmm^ 1 3 1 ;i^ xp y h;w* 

Hi^ ^ ^i*^^ b fe - i - 7 ;Hh1ESP^ 13 J; 0 filfiJt^ n 
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